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AUTHORS: Spirin, Yu. Le, Polyakov, D. K., vantmakher, A. Re» and 
Medvedev, 3. S., Academician 


‘ 


TITLE: Polymerization of atyrene, butadiene and isoprene, initiated 
by lithium ethyl in various media 


PERIODICAL: Akademiya nauk SS&R. Doklady, v. 139, now 4, 1961, 899-902 


TEXT: The authors investigated the separate polymerization and 
copolymerization of monomerst a) styrene, b) butadiene, and c) isoprene, 
which was initiated with lithium ethyl and oarried out in 1) toluene, 2) 
triethylamine (amine), 3) diethyl ether, 4) dtoxane, and 5) tetrahydro- 
furan (THF). Thua, the dependenoe of the reactivity of these monomers on 
their structure and on polymerization conditions was to be clarified. 

The methods were described in previous studies (Ref. 1: Yu. L. Spirin et 
al., Vysokomole:. soyed., 2, 1062 (1960); Ref. 21 L. M. Lanovakaya et al., 
ibid., 1391). In all three cases, the molecular weight of the polymers 
increased in 1)-5) with the intensity of polymerization. Its dependence 
on the concentration C of the components was close to the ratio M/C (Ref. 
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33 M. Szwarc & al. J. Am. Chem. Soc., 18, 2656 .1956), Ref. 41 F. Welch, 
ibid. 81, 1345 (1959)). The walls of the dilatometer were subjected to 
special treatment when the investigation took piace at a low concentration 


of the initiator (107? mole/1). In these cases the concentration of 

the active centere was determined on the basis of the molecular weight. 
In the presence oz 2) to 5), a bulb dilatometer melted from one piece of 
quartz was used for polymerization, the concentration of active centers 
being determined spectrophotometrically at a given wavelength. 1}: Bven 
at relatively low concentrations of the initiator, deviations from the 
proportional dependence of the rate on the concentration of the initiator 
occurred. The rules observed were previously explained (Ref. 1) by the 
formation of mutually associated "live" polymers in hydrocarbon madia. 
They are inactive during polymerization. The association of the active 
centers was also proved viscosimetrically: The viscosity of the sclutions 
of the "live" Li polyisoprene in toluene dropped considerably due to 
deactivaticn. The equilibrium between the associates and the monomer 
centers which are active during polymerization, is diaplaced with the 
temperature rise in the direction of he latter. Thus, the activation 
energy of the process is lowered. This takes place even at 4 
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concentration of the initiator of ~0.5°1074 mole/l. Thus, an association 
axists also under these conditions. The authors established that the 
association of the active centers increases as followss Li polystyrens 
CLi polyisoprene ¢ Li polybutadiene. The relative reactivity of the 
monomers increases as follows: styrene < isoprene Zbputadiene. 2) - 5): 
Polymerization is accelerated with the introduction of these solvents, 
but the activation energies are reduced correspondingly. THF (0.6%) which 
reduces the activation energy of styrene polymerization in toluene from 
14.5 to 6.8, has the strongest effect. However, the activation energy of 
isoprene polymerization in THF rises with temperature increase. This 
seems to be explained by a degenerate passing on of the chain through the 
monomer (Ref. 61 9. Ye. Bresler et al., ZhTF, ser. B, 28, 114 (1958). 
The association of the “live" polymers is s3onsiderably reduced in the 
presence of 2) to 5), since 2) to 5) form complexes with litniun. 
Asacciation of the Li polystyrene is absent in the medium of 2) to 5) 
(there is a proportional dependence between the rate of polymerization 
and the concentration of the initiator); Li polyisoprene is slightly 
associated in amine; Li polybutadiene is considerably associated in 
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amine. Even in THF, which is a solvent of higa dissolving capacity, some 
associationa of Li polybutadiene occur. This the authors believe to be 

a dependence of the degree of association of the active centers on their ‘ 
construction. In previous studies (Ref. 15 Ref. 7s Yu. L. Spirin & al., & 
Vysokomolek. soyed., 1, 1256 (1959))the authors explained the _ 
peculiarities of the polymerization of non-polar monomers of the above 

type by the participation of the lithium component, besides the carbanion 
component, in the grovth of the chain. The introduction of 2) to 5) 

which form complexes with the lithium component of the catalyst, reduces 

the effect of this component on the growth of the chain. The mechanism 

of the process is changed correspondingly. It approaches a typical 

anionic polymerisation in the presence of admixtures of high dissolving 

capacity (THF). The authors presume that the reduction of the activation 

energy with increasing THF concentration takes place due to the destruction 

of associates as weli as through a change of the complexes between THF 

and the active centers, and throvgh the increase of the diglectric constant 

of the medium. Inspite of different dielectric constants of ether and 


dixane (4.33 and 2.28 at 20°c), the polymerization of styrene in it 
proceeds at 4 comparable rate and activation energy. The authore also 
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investigated the composition of copolymers .. the systems styrene- 
isoprene and styrene-butadiene in the presence of 2) to 5), and calculateu 
the copolymerization constants for amine and THF. The relative portion 

of styrene in the copolymer rises in these systems when 2) to 5) are 
introduced. It may be seen from the data that the affect of the solvents 
on separate polymerization and copolymerization is not always the same. 

In the presence of THF, the copolymers are strongly enriched with 

styrene and correspond to the compositions from .vypical anionic processes 
(D. E. Kelley, A. V. Tobolsky, J. Am. Chem. Soc., 81, 1597 (1959)). The 
relative reactivity of monomers increases in THF, @. @, isoprene © 
butadiene ¢ styrene. The authors presume that the reactivity of 

monomers on separate polymerization in polar media ie chenged in the 

game sequence as in the oase of copolymerization. The effect of solvents 
1) to 5) on polymerization largely depends on their electron-donor 
capacity. Relatively weak electron donors like amire, ether, or dioxane vl 
change the polarization of the Li-C bond only slightly. In individual 
cases, they even increase the activation energy of chain growth as 
compared with hydrocarbon soivents. The strong electron donors (THF), 
however, entirely eliminate the effect of lithium. Thus, the polarization 
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of the Li-C bond 4s atruptly increased. The process is here brought 
nearer to that of typical anionic polymerization, where the carbanion 
forms the active center. There are 1 figure, < tables, and 8 referencess 
4 Soviet-bloc and 4 non-Soviet-bloc. The most important references to 
English-language publications see in the body of the abstract. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova 
(Physicochemical Institute imeni L. Ya. Karpov) 


SUBMITTED: April 24, 1961 
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AUTHORS: Arest-Yakubovioh, A. A. sGantmakher, A. R. sand Medvedev, 3. Sy 
Academician 7 


, 
| 
i 
| 
“| 


TITLE: Anionic polymerization in the presence of aromatic compounds 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 139, no. 6, 1961, 1351-1353 \ 


TEXT: The aim of this article was to find out whether aromatic hydro- 

carbons participate in an anionic chain growth. The authors found that 

the anionic polymerization of styrene (in tetrahydrofuran, initiated by 
sodium-aromatic complexes) is strongly retarded by anthracene. Tne 

retardation depends on the ratio’of anthracene tc styrene. Anthracene 

exerts an inhibitory effeot both if it is added together with the initiator : 
(scdium naphthalene or sodium anthracene) and if a styrene ~- anthracene A 
mixture is added to "live't polystyrene obtained from sodium naphthalene or 

sodium diphenyl. The authors conclude that this proceas takea place with 

a constant number of active centers. This number ig equal to the amount 

of the initiator used and no chain transfer takes place. Hence, the 

prey i retaruscion is not related to the decrease of the number of 
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active centers as a result of the shift of the initiation equili-rium of y 


A*+C <2? a+c*™ (II) to the left-hand side. A is anthracene and C styrene; 
the asterisks denote the ion radicals, i. e. the moleoules having an 
excess electron. Hence, the excess electrons completely pass from 
anthracene into styrene. The lacking of A*in the system was also spectro- 
photometrically confirmed. The complete consumption of A’ is explained 


by an irreversible consumption of c* as a result of the reaction with the 
monomer and of recombination. Also the low monomer consumption in the 
initial stage which results from an abrupt retardation of the growth 
reaction in the presence of anthracene contributes to this effect. This 
retardation is probably related to the participation of anthracene in 
growth processes. It is assumed that a joint polymerization of 
anthracene and styrene takes place since anthracene is very active in the 
radical reactions. Publications contain no data on the participation of 
anthracene in anionic copolymertzation. The kinetic effects observed by 
the authors justify the usaumption that anthracene adds to the carbanions 
of styrene thus forming a rather stable ana little active anion since the 
charge is considerably delocalized. This assump.ion was confirmed 
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experimentally. An amount of anthracene that was three times higher than 
the number of active centers was added to a solution of "live" polystyrene 
(obtained with sodium naphthalene). The electron spectra showed that 
anthracene copolymerizes with styrene. In contrast to ordinary "live" 
polymer whose spectrum is essentially changed already one day after the 
production, the spectrum of the polymer produced from anthrace.e remeing 
practically unchanged for three days. The ehift of the maximum can be 
explained either by the complex formation between anthracene and the 
active centers of polymerization which takes place according to M. Levy 
(Ref. 7, see below) or the shifted maxinum 445 m& corresponds to the 
anthracene carbanions at the ends of the polymer ohains. Large emounts of 
naphthalene (up to 50% as referred to atyrene) influence neither the 
reaction rate nor the molecular weight. However, they essentially change 
the spectrum of the “live” polymer. The maximum at 34 disappears 
while maxima.at 430 and 550 mua reappear. The polymer id capable of 
absorDing further monomer portions while keeping ita changed spectrum. 

The polymerization of a less active monomer 25, @. Ges butadiene, is more 
etrongly inhibited by,anthracene. Thus, anionic polymerization of buta- 
diene at 20°C practically stops already at an anthracene-to-butadiene 
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ratio of 1 : 30. It is concluded from the spectral data that "live" 
polybutadiene reacts with anthracene in the same way as “live' ong Teno, 
There are 2 figures and 11 references, 3 Soviet and 8 non-Soviet, The 

two most important references to English-language publications read as 
fcllows: Ref, 1: M. Sewarc, M. Levy, R. Milkovioh, J. Am. Chem. Soo., 

78, 2656 (1956); Ref. 7: M. Levy, F. Cohen-Bosidan, Polymer, 1, 517 (1960). 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova 


(Physicochemical Institute imeni L. Ya. Karpov) 


SUBMITTED: May 18, 1961 
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AUTHORS: Zabolotskaya, Ye. V., Khodzhemirov, V. A., Gantmakher, A. R., 
and Medvedev, S. S., Academician 


Polymerization and copolymerization of isoprene under the 
action of a-TiCl,-Al(CoH.) 
2 4 


PSRIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 4, 1961, 825 - 828 


TEXT: The authors studied the kinetics of polymerization of isoprene alone 
and together with styrene under the action of titanium trichloride and 
triethyl aluminum. To prevent precipitation of the polymer, benzene was 
used as solvent. Polymerization was carried out dilatometrically. The 
components were dosed in analogy with data in Ref. 1 (Ye. V. Zabolotskaya, 

A. R. Gantmakher, S. S. Medvedev, Vysokomolek. soyed., 2, No. 6, 1213 
(1960)). All kinetic data were determined at 75°C, the degree of conversion 
did not exceed 10% by weight. Viscosity, molecular weights, and 
compositions of poiymers Were determined in dry argon atmosphere. The 
average-weight molecular weights (34) were measured by the light scattering 
method, the average-number molecular weights (ML) by the osmotic method. ww 
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The compositions of copolymers were determined by IR spectroscopy The 
autnors thank N. V. Makletsova and A. P. solovina for measuring the 
molecular weights, and N. V. Desyatova for carrying out the spectrometric 
measurements. hen studying the polymerization of isoprene, polymerization 
~ate and titanium chloride concentration per unit volume were found to 

vc linearly dependent. This indicates that the number of active centers 

1s determined by the concentration of the TACL, AL(CAH.) complex on 


the surface of TiCl,. All experiments were performed with TiC1l, of a 
? 


medium grain size of 1.5-2,., The relation between polymerization rate 
and monomer concentration, however, 1s not linear, polymerization rate 
snereases more slowly than isoprene concentration. Polymerization 
probably takes place on the catalyst surface via complex formation of 

the monomer with the titanium component of the catalyst, and subsequent 
penetration of a poiarized monomer into the Al-C bond The total 
activation energy of polymerization was determined to be 13 kcal/mole 
from the temperature dependence of the polymerization rate of isoprene at 
60 - 95°C, Pable ’ shows the results of moiecular weight deterzinations. 
The ratio Mi, /M 1s close to unity, which indicates that the resultant 
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polyisoprene exiats in the monodisperse phage. The mclecular weight 
depends slightly ou the monomer concentrations. When studying the 
copolymerization of isoprene and styrene, the composition of copolymers 
and the polymerization rate were determined as a function of the composi- 
tion of the initial mixture (Figs. 2, 3). It may be seen from Fig. 2 that 
the copolymers are considerably enriched in isoprene as compared with the 
composition of the initial mixture. Fig. 3 shows that the rate of 
copolymerization is much lower than the rates of separate polymerizations 
of isoprene and styrene. The inhibitory effect of isoprene is 
particularly high if it is added to styrene in small quantity. The 
inhibitory effect is due to the reduced reaction rate when a polarized 
monomer enters the Al-C bond of the transition complex of the chain with 
the catalyst. This decrease in rate takes place when the styrene molecule 
in the end group of the chain is replaced by isoprene. It was found that 
the molecular weights 6f polyners vary cymbately with a change in polymeri- 
zation rate at different compositions of the initial mixture (comparison 
of data from Table 1 with Fig. 3). There are 3 figures, 1 table, and 

8 references: 3 Soviet and 5 non-Soviet. The three references to English- 
language publications read as follows: J. Still, Chem. Rev., 58, 541 
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(1958); G. Natta, J. Pasquon, Advances in Catalysis, 11, 68 (1959); Gs 


Gaylord, Trans. N. Y. Acad. Sci., 22, NO 6, 387 (1960). 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Pnysico- 
ch mical Institute imeni L. Ya. Karpov) 


SUBMITTED: May 29, 1961 
Table 1. Molecular weights of toe (ae. (the molecular weight of 
polystyrene is of the order of 10° (Ref. 1°‘) 


Legend: (1) moles/liter; (2) mohes/itts, -min; (3) isoprene in the initial 
mixture, mole%; (4) molecular weight+107 
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Solovykh, D. A., Arest-Yakubovich, A. A., Gantmakher, A. R., 
Medvedev, S. S. 
speemeihinedaenints enone 

Polymerization of styrene and butadiene initiated by sodium 
naphthalene in weakly polar media 


Vysokomolekulyarnyye soyedineniya, V- 4, no. 5, 1962, 


702-703 


=oyT: The activation energy and rate constants of the homogeneous 
polymerization of styrene and butadiene with organosodium initiators in 
hydrocarbon media in the presence of small tetrahydrofuran additions were 
determined for the first time by a two-stage method. First, “live" polymers 
were obtained by preliminary polymerization of ~ 1/6 of the monomer with 
sodium naphthalene in a tetrahydrofuran medium, and were then used as 
polymerization initiators in toluene or cumene with tetrahydrofuran. The 
polymerization rate was measured between -60 and -35°C and the initiator 
concentration was determined from c = 2m/M, where m is the amount of 
polymerized monomer in g, c is the number of initiator moles, and M is the 
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molecular weight of the polymer. Toluene caused chain transfer during t 
butadiene polymerization with 6.5% tetrahydrofuran. The polymerization 

rate of styrene and butadiene in toluene was found to increase with 

transition from organolithium to organosodium initiators. There is 3 


1 table. , nf 
EE 


ASSOCIATION: Piziko-khimicheskiy institut im. L. Ya. Karpove 
(Physicochemical Institute imeni L. Ya. Kar pov) 


SUBMITTED: March 31, 1961 
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Table. Polymerization of styrene and butadiene in the presence uf sodium 
naphthalene in hydrocarbon solvents with tetrahydrofuran additions. 
(2) Tetrahydrofuran content, % by volume; (3) monomer; (4) initial 
monomer concentration, moles/liter; (5) solvent; (6) sodium naphthalene 
concentration, moles/liter; (7) polymerization tem erature, °C; 

(8) &, kcal/mole; (9) «50°C? liter/mole-sec; (105 styrene; (11) bu tad iene; 
(12) toluene; (13) cumena. 
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AUTHORS: +, and Medvedev 


TITLE: The mechanism of the inhibiting action of phosphites in tne 
oxidation of pacaffinous hydrocarbons 


PERIODICAL: Zhurnal fizicheskoy. khimii, v. 36, no. 11, 1962, 2537-2539 


TEXT: Triphenyl phosphite (1) and tri-n-butyl phosphite (II) were studied, 
with the oxidation of hexadecane at 140-160°C and atmospheric pressure. 

Tne peroxides content of the reaction mixture was determined iodometrically, 
and the consumption of I via the quantitative reaction of I with tert- 
butyi hydroperoxide. A linear increase in the induction period and a 
decreuse in tne peroxide content were found with increasing concentration 
of I, as well as direct proportionality between the amount of oxygen 
absorbed and the initial concentration of I. When 4% 1 was added, no 
furthur_peroxides were formed. The rate constants of the consumption of 

I (k+10' moles/liter-sec) were 66.5 at 160°C, 39.2 at 1£0°C, and 23.3 at 
140°C, the activation energy was 21 kcal/mole. il proved much less x 
active than I. Addition of 1.2% phenol had no effect on the induction 
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period, but lowered the oxidation rate and oxygen consumption. From the 
: k 


ke. ae kK, ; . 
reactions RH + 0, eR HO,; R + 0, ky RO); RO, + RH —2» ROOK + 2; 


Ks ie, k 
nO, + F —2> RO + PaO; 20 + P —49R + PuO; ROOH + P —2> ROH + PaO, where 
2 


P is the vhosphite, P=0 the corresponding phosphate, and assuming that 
KS Ka, the induction period was found to be + = Py QWs where Py is the 


initial phosphite concentration, and we is the initiation rate. Hence, 


this assumption leads to a linear function corresponding to the function 
Te £(P,) which had been found experimentally. The more intensive action 


of 2, as compared with II, is attributed to the effect of the electron 
acceptor phenyl groups. The inhibiting effect observed after the induction 
period is based on a competing reaction of the phenol formed by hydrolysis 
of I, and explains the result of the direct addition of phenol. There are y 
3 figures. 
ASSOCIATION: Moskxovskiy institut tonkoy khimicheskoy tekhnologii in. 
li. V. Lomonosova (Moscow Institute of Fine Chemical 

: Technology imeni M. V. Lomonosov) 
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AUTHCRS: Spirin, Yu. Le; Gantmakher, A. R., Medvedev 


Academician 


TITLE: Association of organolithium compounds and its role during 
polymerization 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 146, no. 2, 1962, 366-371 


TEXT: when polymerization is initiated by organolithium compounds, the 
polymerization rate increases more slowly than the concentration of the 
initiator, owing to deactivation of the active centers by association. 
The authors studied the effect of the polymer .carbanion structure on the 
association degree during the polymerization of styrene, isopropene, or 
butadiene initiated by ethyl lithium. The shift of the absorption band 
toward greater wave lengths and the change in optical density of the band 
were observed in order to study the conversion of ethyl lithium into 
associates with the polymer carbanion. The specific effect of the polymers 
was found to be an increase in initiation rate following the sequence 
isoprene ¢ butadiene <styrene. An examination of the equation 
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f -d/u|/at = KM] [nan] (1), n>1 for chain propagation showed that n 

j depends on the carbanion structure. For polystyrene n~2, for poly- 
isoprene n¥~3 - 4, and for polybutadiene n~5 - 6. The following reaction 
for chain propagation is established: 


Koa 
. Pp “4 
RM LA + (Wit Li), a (RM, Li). 4 ee ee eee 
24 


K ; Be oS 
Wi ii + aby RA Li. -d[Ml/dt = Koa [Ge gosta Haitye Raa HL, 
which shows good agreement with the experimental equation (1). ‘The 
glight change in activation energy brought about by changing the initiator 
concentration approximately the 102-fold, proves the stability of ‘tne 
associates and the constancy of their composition. The active cen‘?r. were 
‘i mainly in an associated state even at an ethyl lithium concentrat: i: of 
107? moles/1. There are 3 figures and 1 table. The most important 
English-language references are: F. Welch, J. Am. Chem. Soc., 81, 1345 
(1959); D. I. Worsfold, S. Bywater, Canad. J. Chem. 38, 1891, (196). 
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ASSOCIATION; Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico- 
chemical Institute imeni L. Ya. Karpov) 
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polymerization. 


Report submitted for the International Symposium of Macromolecular chemistry 
Paris, 1-6 July 63 
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[Carbochain high-molecular weight compounds] Karbotsepnye 
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Izd-vo AN SSSR, 1963. 287 p. (MIRA 17:1) 
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Em lsion polymerization of vinyl compounds in the presence 


of organic acids and amines. Vyaokom. soed. 5 u0,10:1574- 
1579 0 163, 


(MIRA 17:1) 


1, Moskovskiy institut tonkoy khimicheskoy tekhnologii imeni 
Lamonosoava. 
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‘ AUTHOR: ‘Telechov, Ee No; Teleshova, A. So Desyatove, Ne Voz Pravedatkev, Ac Mes | 
Medvedev, So. $+. (Academician) 


TITLE: Cas release and formation of double bouds during radiolysie of 
polyisobutylene (PIB) 


SOURCE: AN SSSR. Doklady*, v. 154, a0. 6, 1964, 1402-1405 


TOPIC TAGS: gas, dcuble bond, radiolysis, polyisobutylene, Co sup 60, linear 
electron accelerator, free radical 


ABSTRACT: Industrial polyisobutyLene filae, prepared by evaporation of weak 
solutions o£ a polymer in carbca tetrachloride were used. Co° (about 20 000 ga- 
equivalent Ra) and a linear electron accelerator (200 kev) were the source of 5 
Jonizing radiation. Before irradiation, the films were evacuated to ebout 10°? MM | 
Hg during heating to 70C for 24 hours. The degree of destructica vas estimated — 
‘from viscosimetric data. The resultz indicate thet the loss of free radicals ia 
PIB at a temperature above the vitcificeticn temperature is aot acconganisd by 
either a formation of gaseous products or the devalopeent of double bonds fia the 
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Mechanism of cationic polymerization in the presence of metal 
halides. Dokl. AN SSSR 156 no. 5:1163-1166 Je '64. 
(MIRA 17:6) 


1. Fiziko-khimicheskiy institut im. L.Ya.Karpova. 
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TITLE: Some peculiarities of polymerizing butadiene in the presence of complex 
cobalt catalysts. 


- SOURCE: AN SSSR. Dokledy*, v- 155, no. 4, 1964, 890-892 


TOPIC TAGS: butadiene, polymerization, complex cobalt catalyst, diisobutylaluni- 

- num chloride, polymerization rate, polymer molecular weight, microstructure, 
catalyst concentration, catalyst component ratio, chain termination, polybuta- 

’ diene ’ 


- ABSTRACT: The polymerization of butadiene in benzene selution in the presence of 
catalyst systems consisting of an alcohoi complex of cobalt chloride (CoCl)-xCo 
GOH) and of diisobutylaluminum chloride (A1R,Cl)-was studied to detenmine the 
relationship between the rate of polymerization, molecular weight, and micro- 

. structure of the polymer and the concentration of the catalysts and their ratio. 
It was found that water has a strong influence on polymerization rate and mole- 
cular weight. In the absence of water only a amall amount of very low molecular 
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. weight polymer is formed. With increasing amounts of water the molecular weight 

' Sncereases aince water limits the chain termination reaction. However, the water 

i also reacts with the components of the catalyst system, decreasing the effective 

; concentration of the catalyst, and thus decreasing polymerization rate. The 

‘ polymerization rate increases initially proportionally to the increase in 

' CoCl1,,.xC,H.OH concentration, then reaches a limit. The limit is lower with a 

} smal ter tial H,0 concentration. The polybutadiene molecular weight increases 

| as the concentration of either of the catalyst components decreases. Ths data 

' 46 insufficient to prove the nature of the complex cobalt polymerization process. 

, It is concluded, however, that 1t is impossible to determine the true mechanism 

! of this type of process without considering the significant role that water plays. | 
“| Orig. art. has: 3 figures. . 


| ASSOCIATION: Moskovekty institut tonkoy khimicheskoy tekhnologii im. H. V. 
' Lomonosova (Moscow Institute of Fine Chemical Technology) 


DATE ACQ: 30Apré% ENCL: 00 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310003-7" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310003-7 


KARDASH, I.Ye.3; PRAVEDNIKOV, A.N.; MEDVEDEV, S.S., akademik 


Thermal degradation of polyethylene terephthalate. Dokl. 
AN SSSR 156 no. 3:658-661 ‘64, (MIRA 17:5) 


1. Fiziko-khimicheskiy institut im. L.Ya.Karpova. 
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AUTHOR: Gritskova, I. A.; Medvedev, S. S.; Margaritova, M. F. 


TITLE: Polymerization of styrene in the presence of non-ionic emulsifiers, 1l. 
Polymerization of styrene in the presence of the emulsifier 0S-20 


SOURCE; KXolloidny*y zhurnal, v. 26, no. 2, 1964, 168-173 


oe " TOPIC TAGS: styrene polymerizstion, polymerization initiator, azobisisobutyroni- 
 , trile, emulsifier influes-ce, _ ethyleneoxide hydrocarbon mixture, polymeriza- 
tion vate, polymerization rate dependency, ionic emulsifier, an.onic emulsifier, 
latex sarticle, polymer chain formation, hydrocarbon phase, aqueous phase, none 
ionic emulsifier — : 


ABSTRACT: This emulsifier is the reaction product of 20 moles of ethylene oxide 
with a mixture of higher fatty acid alcohols of the general formula 

R - O(CH)-CH)0),H where R is the alkyl groups containing 16-18 carbon atoms, n an 
average of 26, The preparation of styrene, the initiator azobisisobutyronitrile, 
experimental equipment and procedures are described. The polymerization rate was 
determined with a dilatometer. The results are figured and tabulated for various 
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emulsifier concentrations in the aqueous phase and for the polymeriz&tion rates. 
The process, which proceeded essentially at a constant rate after initial geowth 
up to 2.3 g/100 ml emulsifier concentration, differs considerably from that 
observed with ionic emulsifiers. This difference consists mainly in the average 
diameter of the latex particles which is larger by ope order of magnitude and does 
. not depend upon the polymerization degree nor the concentration of the emulsifier. 
The average molecular weight of the forming polystyrene increased with an increase 
in the degree of polymerization degree, in contrast reactions with ionic emulsi- 
filers, indicating ~ssible intraparticle polymerization. The pclymerization rate 
. depended upon the .aitiator concentration only at concentrations of up to 0.225 
! g/L000 millili’ cc of the aqueous phase; this limit is higher with fonic emulsifiers 
' Initiation proceeded with participation of the emulsifier in the surface layers of 
. the latex particles. The number of stable latex particles, thus also the rate of 
| polymerization, were shown to depend upon the ratio monomer/emulsifier (aqueus) 
- phase, which dependency is also absent with tonic emulsifiers. The overall acti- 
vatio.. energy of polymerization was 19.8 kcal/mole. The theoretical results 
agreed satisfactorily with experimental data, Orig. art. has: 4 figures and 5 
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sbsorption spectra. Dokl. AN SSSR 150 no.5:1051-1054 Ja '63. 
(MIRA 16:8) 


1. Fiziko-khimicheskiy institut im, L.Ya.Karpova, 
(Chemical bonds) (Carbanions--Absorption spectra) 
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TITLE: Free-radical polymerization de triazine fycles 
i SOURCE: AN SSSR. Doaklady*, ve 151, Noe 6, 196 9 134 7-13h9 


| TOPIC TAGS: free radical, polymerization, triazine, triazine cycle , free- 
radical polymerization 


ABSTRACT: The present article reports the results of spectroscopic and electron 
paramagnetic reso a analysis of the polymers gbtained by heating triazines 

| with perf liorasatone|ae a@ source of CF, radicals /at 520C. The free-radical 
polymerization of triazine cycles, evidently repr senting addition of the free 
radical to the cycle on the double bond with subsequent opening of the cycle, 

, Must be accompanied at high temperatures by depolymerization, by a splitting of 

: the monomeric by a unit from the polymeric radical. Orig. arte has: 1 formula 

' 2 figures. ai 

! ASSOCIATION: none 278ep63 ENCL: 00 
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TITLE: Polymerization and copolymer] zation of isoprene in the vresence of alpha- 
TACl4 ~ Al(CoHs) 4 


SOURCE: Vy*sokomolekulyarny*ye soyecineniva, v. 6, no. 1, 1964, 76-£0 


TOPIC TAGS! polymerization, copolymeriz tion, isoprene, styrene, catelyst, alpha 
titanium trichloride, triethyl slum'nuni, polymerization rate, copolymerization rate, 


netivation energy 


ABSTRACT: The polymerization of isoprene and its copolymerization with styrene were 
conducted in benzene, in the presence of alphe-TiCl, - AL(CoHe) 4. The work was done 


at 75C, and the extent of polymers zation did not exceed 104. The polymers were 
reprecipitated by methanol and subjected to chemicel anelysis, determination of 
viscosity, molecular weight, and infrared spectroscopy. When 0.97-3.03 You/li ter 
concentrations of isoprene (constant amount of catalyst) were tested, it was 
observed thet the molecular weights of the obteined polymers were independent of the 
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{soprene vroved to be proportional to the amomt of TMiCl.,, as is also the case with 


styrene and the olefines. Within a temperature range of 60-95C the yield of the 
polymer increased with the tempereture. The overall activation energy of isoprene 
polymeri zetion was estimated as 13 + 0.5 Keal/Mole. The copolymerizetion of 
_4soprene with styrene showed that an 8.5% eddition of isoprene hed a three- to four- 
fold lowering effect on the polymerizetion rate of styrene and on its molecular 
weight. The copolymers were greatly enriched in isoprene. The addition of styrene 
to the isoprene monomer lowered the polymerizetion rete of isoprene more moderetely. 
; Thanks are given to N. V. Kakletsov and L. P. Golovin for moleculsr weight deter- 
, minetions, and to N. V. Desyrtov for analysis of composition of the polymers. Orig. 
art. has: 2 tables and & charts. 
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TITLE: Investigation of polymerization mechaniam in isoprene with styrene. catalyzed 
by “~ TiCl, - Al(C)H,), 


: SOURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 6, no. 1, 1964, 81-85 


TOPIC TAGS: polymerization, styrene, catalyst, isoprene, copolymer chain, monomer, 
differential composition 


ABSTRACT: The mechanism of the % - TiCl, - A1(C, H )s combination catalyzed polymer- 
. ization and copolymerization of isoprene’ and atyfe e’has been investigated. It is 
assumed that in the primary initiation, the reaction CUR—Ciis—CHs 
ies he. CHR HA AB 
a 


age ) "sf iC = if or 


has no effect on the polymerization rate, and the eae, molecule d@imension is 
limited by the reaction break-off of molecular chains. The polymerization rates for 
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styrene and isoprene then yield respectively V,z=k,. a3, The rate constant 5 


Vs = kaea-6p- 
of isoprene molecule transition is determined frcem the catalytic complex to the 


copolymer chain as 4.15 x 107¢min™'. From differential rate equations desoribing 
the entry of each monomer (styrene A, isoprene B) into a copolymer, equations of 
differential composition of the polymer for each monomer are derived 

a0 kaeatha [A] 1 


dA _ {A} "aca" '") _ , from which copolymerization constants ry and r, are 


B 
Baral TEE ; 
determined as being 0.1 and 6.0, respectively. It has been shown that inhibition of 
styrene polymerization by small isoprene additions is due to a decrease in styrene 
molecule addition rate to the end of the polymer chain when this unit ia an 
isoprene rather than a styrene residue. Orig. art. has: 16 formulas, 1 figure, and 


1 table. 
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